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USES .OF EVALUATION IN SCIENCE AND TECHNOLOGY CENTERS
|NFORMED DECISION MAKING
_ Marcia C. Linn! _
e Lawrence Hall of Sgience
University of California
Berkeley; California 94720

. Al

LY

Evaluatian has gained a rather unenviable reputétionw Just mention the

‘
A TN

word and defenses rise to-the ocq‘im. ’* Some negatlvism undoubtedly stems
“from a' fee)ing that evaluation will be destructive and discouraging. One.

]

of ten hearS}:”lt'S'easier'to criticize than create.'" Many program‘devel-
g P

opers explpin that they already have a'large supply of criticism, "Just ats

tend a staff meeting and.see for yourself how critical everyone is!' _QOthers

P

1
note, ''We dbn!t have time (or money) for evaluation.'

T\ - Y

One model that has been app!ied to Science and TechnOIOQy Center evalu-
. ation comes from work in curriculum evaluation, Tradltionally attention has
been focused an what students leorn from a glven program. T;:Lr'(l951) as
early ae 1930 (see also Smith)and Tyler, 1942) }ald the foondation for cur~
rjculum evqluation ag’we know It today by Fnsi§14ng“tnat program\object}ves
be cleariy defined .before evaluation-is carried out. Evaluation,}éenerélly

as a comparisom between two prbbrams,.begame'more common during the 40's and

50's, Cronbach (1963) pointed out the logical problems involved in comsarina

cur(iculb-which were intended to accomplishﬂdifferent goals. His major point
was that tests to measure the obJective of one proqram are unlikely to be
/

covered as well h§ anotngr program, Q?re recently. Scriven (1967 1975) has

emphaslzed the,Judgemental nature o//a1| evaluation decisions and suggested

that compar?%ons are essential for successful discuSsion making. Scriven has’

&

-

4 N

'Paper prgsented at+ Association of Science and Technology Centers WOrkshop,
""Measuring the lmmeasurable ' Baltimore, May, 1976. This work was supported,

.

in part, by a National Science Foundation Grant to Advancing Education through

Science Oriented Programs (AESOP). The -author appreciates comments on an
earlier draft of this paper from L. Eason, A. Friedman and’ M. Laetsch._
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. every suggestion of the prograf

"X
‘encompaésqﬁ4many different techthiques and cdn bo applied in’ many different

1

taken concepts frgm other fields and noted their usefullness in curriculum

‘evaluation (e.g., goal-free evaluation as found in anthropology and cost

effectideness as used in industry). Stake (1967) has placed emphasis on in-

dividua) differénces in responsefto Instruction. Recently Cronbach (1976)

’

has pointed out that the many factors which influence program effcc'tivenessl

include the society which uses the pnogrqm;rhe argues tnat_gvpiuation will

-never result in ''laws,!' but rather must be ¢onstantly carried out to respond

to the needs of a changing society. Many valuable and useful ideas are found .
in cyrriculim evaluation work. Criticism of curriculum evaluation approaches

have centered on their exclusive emphasis on' learning rather then, say, Imple-

mentation or teacher prepatation Evaluation studies tend to be done In

utopian sorts of environments whipre -enthusiastic students and teachers follow -

z

§_eveiopers Addltionaiiy data collection )
- & . ”
methods have often been iimidkd to paper and pFncli tests.

h] -

- ¥

In applying curricuium;pﬁéiuatlon work to Science and Technology Center
eva}uatlon we need to bajtarefui to consider not oniy what s iearned at
P (\-
these centers,. but hoy Q ihprove them, and how to bring vqsitors back Un-

like schoois' Science

'*nters.depend on voluntary visutors. Alsp, since the

environment is infor ﬁ

which is relevant tﬁb he situation: Science Center visitors are uniikéiy to

»

enjoy answering 20 %uitiple choice questiQns and will sureix\aiiow their -

» we need to find methods for collecting evidente
S .

f‘\‘ ‘

annoyance to infkdﬁgce their performance.-
e
‘1 would iike;&b discuss how an evaiuator can function effectiyeiy in a

Science and Teqﬂﬁoiogy Center. My model for evaluation has evolved from 6

~years of expeﬂience evaiuﬂfing projects at the Lawrence Hall of §ET€n:e C.. )
%

Evaiuatiﬂn is not a singular entity, hence it has many definitions. It

\““‘

e " . ' ‘ ' * ' ’ ’
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v . . . . .
. ways. The primary task of any evaluation is to sclect questions that need

to be answered and adapt evaluation skills to answet these questions. o

) . \\ o

Lawrence Hall of Sciente Evaluation Model : p—

A l An jnformed dcclslon maklng mode | for evaluatlon 45" used at LHS, Inﬂ |

¥ <

sclence and ‘technology centers evaluatlon ls séé/to improve the programs,.

LY

. exhibitd, and products so that they ser

‘the target population better,

+"genéral public; sometimes it is_ limited

v

o Usuallyvthe target population is t

to school groups.

-
~

information are the progvcﬁ/and exhlbgt evelopers,’

Vs

The users of evaluatio

What they need is “infgrmation which will increase the likelthood that Yhey -

will néie effectliy decisions.: First the evaluator helps the developersjto

-

\ dlecover,all tite possible decisions that could be made: create choices. Then

theﬂﬂdelua r gathers information: to facilitate making the optimum choice.

ainly, one of the reasons that, evaluation has not commonly been done

S

at it has not been useful, In some cases evaluators have answered

questions irrelevant to the needs of thezdéers, For instance, I could find
y . v .
out whéther Lawrence Hall of Science visitors would prefer a Merry-go-
round ta the current science exhiBits or whether vlslt&rs learn more at LHS
/ than from a ;hyslcs course. One reas®hn. that irrelevant questlons have been

' addressed is that the informa) learning environment itsel f ls not well ‘under-

stood, Evaluators have looked for large gal in know ledge or changes ln
. N 4
attitudes ln voluntary visitors who come for a 2 hour visit, plearly we need

>

td choose our questions careﬁylly. :

The informed aegjslon mak ing model overcomes'the problem of .answering

irrelevant questions hy.lneorporatlng evaluatian into exhibit development and

-
. v‘ ¢

-
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gathering eVvaluation evidence for each major declslon When thq evaluator
I8 concentrating on choosing the best alternative, the posl;lVC dharacterlstlcs

- of evaluation are evident. : When the project developers and the eValuatpr

agree on what to evaluate, it is unlikely that the pvalua\lon will answec T

. - ~ . * o
irrelevant questions, ' ‘

.

/ Evaluators who assist In lnfornpd dcclsuon mak ing function best as w
£, B . .

nenbe!r of the developmcnt group. jlf challenged to prove the importance of

evaluation, the-evaluator can always qather evidence about some, flaw in the

-y

program and prove“ that the program is unsuccessful Clearly confronta-
.tlon will not lead to communlcation When this happens the project staff «

knows why they needed Qﬁ evaluator—~and why to- avon one in the future.
) \

The successful program or exhibit evaluator lnvolves-the whole development

. v N \ s
staff in evaluation, The project staff, in turn, relies on the evaluator
\ . 13

to gather evidence for development decisions. Evaluation will generally

save time and money when used for informed decision making.

External evaluation. It shouldbe noted that in the type of program or

exhlblt evaluation dlscussed in this paper h;h(nernal evaluation, Ex-
: - &
. ternal evaluation can be very.valuable and has been used effecdtively for
h early prototypes‘of programs and exhibits as well as for completed products
'but that is beyond the scope of thta paper, ',.qu ‘ I

in this paper the evaluatlon for informed declslon maﬁlng approach will
‘be {llustrated in four areas:’ (l) Evaluation of eﬁhlblts and, programs which

are currently. available; (2) Selecting. areas for new programs ; (3).Evaluation

i

of programs and exhibits during development; and(4) Evaluation of what vis-

. \ . . ] . - 2

. v
-itors learn. A L : : /
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Evaluation of Currently Available Exhibits

\

As noted abové, the informal learning enviornment Is not well understood.
Some potentially meaningful variables have not even been considered. Many

decisions in science and technology centers are made without much evidence, '

Exhibits might be spaced or clustered, due to the avallability of electrical
S e
plugs. Exhibits might be placed together"because\of similar exterior design,

i .
recency of aquisition or for any number of other reasons. Many times in-
. A ' , (\ )
“ formation which would Ingrease the number of effective - decisions could be

easlly gatheredr Evaluation of currently available exhjbits is useful for

-

increasing our understanding of the informal learning environment.,

w

Ve_have beeo:examining our current exhibits at LﬂS.. Our findings illus~-
+ trate some of.the advantages of eNaiuatipg curpent.programs. We knowathat -
| " the. total averaoe viewing tiné:for traéitiohai museum exhibits is 40 seconds
SO written material néceésary for an.exhibit.shouid oot require morejthao
about 30 seconds Xo read. Our obseryations at Lawrence Hall of Science indi-
cate that most users of participatory exhibits interact first and read when

all else fails. When they do begin to read, they become. frustrated if the

text does not ooickly give them the'inforhation they need. Alan Fqieoman re-
ports that. the format of theEWrittenimaterial is very important; he found.tpat
'viVitors uhderstood cakxtoon like directions for the astronomy exhibit much
better than a printed statement gsing.the~same words., - ;.

.Vhiie.tpe Fossil anJ Minerals Exhipits at LHS are viéwed for an average

of hd‘%econds, the puzzle tabies are.used for ¢lose to 5 minutes on the averagel'
'and the computer terminals for an average of 16 minutes, From this evidence

% Ld
. we can conciude that the amount of time spent at an exhibit is directly te-

]

lated to Its participatory pos\ibiiities. ' ~

\)‘ | . - .‘ . ) ) e T 7 l. . . ’ ‘
ERIC . N o | o
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Recently Rita Peterson surveyed what vigitors report 1ikIMng about ex- -
. . - - v : ' [N
hibits and what they feel ey .have learned. Thirty-four students aged I}
. b J

to 18 were asked to write responses.fo exhiblts that interestsd'tﬁsm._ Per-
haps the most striki;g sq;some of this survey Is the wide rangeof comments

\ O - . )
for the same exhibits. Re5ponses to the-computcr games, for instance, range
from "Great,' "Good Game' to "No. point, ”.”Not so fun ' and- ”Crazy " Re-
Spondsnts indicated what they thbuqht they learned. from each ixhibit about
half the time. Commcnts ranged from "Nothing but still fun Y "I didn't un-
derstand, but fun to play with" to ﬂHow a sundlal works,” or "Trial and

error method doesn't work as.well as systematlc problem solving.!" The most

.compelling conclusion “that we can draw is'that visitors are individuals and

. that they come to LHS with a variety of."interests and expectations.

3

A finer grained ‘analysis of Rita Peterson's survey afSo tells us that)

-

participatory exhibits generate the most comments, but that the first exhibit

.

the visitor encounters frequently elects comments (Minqrals in this survey).

. . [
We found that many 17 ygarsolds reported that exhibits were too compl icated

_os/?lrections were confusing. A few visitors gave‘useful sugéestiags for -

"

Mprovements (e.g., would help if the holes in thp'ﬁood puzzles were bigger).
The most positive comments were assdcl;ted with games of sk[ll sssh as puz-
zlés, r;aétion time, catching the pinball, or computer interéctions. \Ma—
chlnes which demonstrated compllcated prﬁnciples vere vlewgg mos t negatively.

A common goal of visitor _surveys is to flnd out which exﬁibits are most
"popular." This is far from a simple question. It can be measured in terms
of number of ’u;ers, hours of use,lnumber {é:fh return visits, 'i}.l<lihood of be-

_ . _ . .

Ing remembered or many other ways. Our observations in the exhibjt halls
« [4 . m

#t LHS indicate that popularity should also be evaluated in terms’ of who

3
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L)
the users are. In the past we have also ased number of breakdowns as an

/lndieatlon of exhibit popularity.

Another goal of visitor surveys is glanning for future exhibits. Some

A\

clear guidelines are available for this area ~We know that the necessary

»
written material for “an exhubit should be slmply expressed, We know that
/ L

partlc]pa§?ry exhibits are viewed longer than static or button pushing ex-
hibif\\ We know that games whlch give the user a challenge and have a
reasonable probability of solutian are preferred to other exhiblts by mény

visitors. We also know that our visitor audience is extremely djverse., Dif-
. \

s

" ferent exhibits wtll appeal ‘to d{ffergnt sectors of this audience As usual,

varlety is the Splce of life.

Questions of interest for evaluation of exsisting exhibits include, who
is the user aud3encé?, What-do they db? Why do they come?, ‘Why do they

return?. . The majoféﬂxﬂteﬁ of |nformation to answer these questions are -

visitor surveys, stafF feedback and observqtnon in the exhibit area. - R

Information can be used (1) to make mlnor(changes to egisting exhibits

fe.g., provide stools so small visitors can see an exhibit, (2) to decide
which exhibits to withdraw when there is‘c}nwding (the unpopular ones), (3)

to develop new exhibits matched to the visitors that are now coming, -(4) to
. : _ v

design new exhibits which will make the center more appeél{pg to a particular

group, and (5) to plan an effective publicity campaign. .

\ .

3

Selecting Areas for New Programs

~
LY

One frequently hears théthprograms should be developed bo-ﬁeet the
"needs of the target population. This ls'a“question which rightfully falls to

the evaluator and certainly responds to evaluation teqﬁniques. The decision
&5 ’ - : '

D L] ' 9 | : . B
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P

under consideration is '"What new programs should be developed?' The tech-

niques arg first to create cholces then to gather evidence to choose between
them,
~ / s
The task of ctegting-choices cannot be underestimated., If the evaluatog

simply asks visitors what they want, visitprs usually do not invent oreatlve

Ld

new exhibits on the spot so suggestions fall into the ' 'more of this“ cate-
gory. Visitors can tell evaluators which of- Several new ideaf they like
best, why they come to a science center, and what existing conditions en-

courage them to return, The evaluator can also determine which segments of

. »
the visitor population are most interested in a given program and suggest
] ~

how the center could attract more Vvisitors of this sort. Thus the evaluator
can help plan Successful new exhiblts by determing which of several ideas

would work best. . i

Data comes predominantly from Interviews with users when one is select~

ing new areas for program development. Evidence is used to plan new pro-
4. ) -
grams. An example is the Outdoor Biology Instructional Strategies Program

-

developed at Lawrence Hall, A ‘telephone survey of every type of community

group was conducted to determine how these groups would Fncorporate outdoor

L

activities We found that most gropps preferred activities which could be .

’

iused alone or grouped at the discretion of the leader. This evidence was
’ {nfﬁd\htial in the deveIOpment of our final pctivity Format We developed

Indigidual activity fol:os-instead of units composed of several activitjes,
_ ) ‘

A oo S .

Evaluation for Exhibit Development

-

.- Once a new exhibit or program is in the planning stagef/:a evaluator can

(

.

help to create choiced and gather evidence about the potential value of each 4i

L

T ’ 10 | |
Q . T , . .
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oﬁoice. During the development of our new astronomy exhibit, for instance,
each version of the exhib#&\was developed in pre‘lminary form. The exhibit

developer and other members of the staff asked visitors to t*:t the ex- _

‘hibit. Observations and interviews were used to assess user r latfons

!
Figures 1 and 2 show preliminary and final telescopes for the as tronomy

- exhibit. As a result of many comparisons of different telescopes and

visitor interviews, Alan Friedman found that visitors expectedsthe spyglass
type of telesc0pe rather than the étgled telescope used by astronomers, -

visitors could locate stars better with the.spyglass, and that visitors did

not mind the slight discomfort involved in looking up rather than down.
¥ 4
The Q fferent telescope helghts were chosen to accomodat9 varlous sizes of
c .
visito;s. More detailed information for the visitor who is interested was

placed behind the interaction structure. This avoids having visitors stand-

ing in front of a’telesc0pe réading about astronomy.

In exhibit development the major question is how can the exhibit communi-

’

cate better. Frequently the evaluator can help create choices by isolating

’

aspects of the current El:n which cause confusion. For example, in revising

the optics exhibit we found that users had éifficulty focusing lenses and -
3

changed one exhibit o emphasize focusing (Eason- and Linn, in press),

Sources of evidence for decisions are usually observations and interviews

» Al

with exhibit users. .The evidence is used to make the exhibit communicate

”

more clearly, L /

tvaldation of What Visitors Learn

1

L4
!
Al

Nhen'evpluatlon has been used in Science and Technology Centers it has

1

generally been to determine what is learned. It is clear that visitors do

11
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“learned yet clcarly report en'joyment lnterest and a deslre to ret.’.

Fs dependent on its charisma coefficient. The charisma of the current flag

not come only to learn. Ln Fact;,kesponscs to Rita“Peterson's survey in-

dieate that visitors frequently don"t respond to questions about what they

Also, quantum jumps in knowledge .do not takc place durlng a 3 minUte ex-
. . o
posure to an exhlblt or even a 2 hour visit to a Sclence Center Vlsltors
. v r

may become interested in a particular question and decide to pursue'lt fur-
. A _ BN L R )
ther as the result of a vlslt to a Science Center or.they may just be

-

pleased to have challenged thelr abllltlesiby doing.a- puzzle " We dO”knoW"'f‘ v;'x"g

ur,rw 3

that- learnnng lstmuch hmre TfkeF9 to take place when tbe le 52'” is aCthng

i.ﬂ' . - h

involved in learnlng (Thler and‘Llnn,,\§76) Our surﬁéysgat LHS lndlcate {h ff u"y,3
;}4?{_;-;§ PR I &
that this may well be :elated to lncreased tlme spent wlth maug¢|a|S Whlth, i {%., !

g . ST e

permit interaction. e . .

In_evaluating what is learned, s the traditlonal mode s of curiculum eval-

Vs
uvation, as described abeve , are often lnvoked Tyler S (l95l) concept of‘

detgimlnlng the goals of a leS?nlnq experlence Popham s (l97l) emphasis on

v
criterion referenced testing, or Scriven's (l975) goal-free evaluatlon may

'also be used. It has recently been sald that cholce of an evaluation theory ,

-~ Y

bearer for the particular point of view determines which viewpoint will be

»

.followed., The availabili'ty of these and other theoretical vlewpolnts‘lndleates

the recent interest in evaluation.  This inte, as greatly expanded the

posslbllltles for gathering evidence in an eValua n framework At the

—

lmplemcntatlon level. thé?task of the local evaluator is to select appropriate.
technlques from all those available and to apply: them effectlvely. Again,

cholces must be-based on' the declslons that need td be made. Tools ‘appro-
. . . v . . .
priate for answering them must’ be -found, | Lo -

. . P . X
N 3 ‘ 3

. - X
Hy, ";_. 1

¢ . .
I

ll) d,i

. o , v
. % ,
s o . N - )
l N . v



2t

.A‘

LI ' gy

; » . . L ’ ) - -
N - N -

ln our'ﬂprk at LHS we have deveIOpcd some quldollnes for evaluatlng

- o
" < . ' &

* ’learnlnq in an lnformal envlgonnnnt Glearly learnlng is only a part of .
_ ) . R 5t . ~

any Visi't to a sclence centen, Perhaps‘not so clearly it is not the only »
- . - HEN P . . - y

‘goal for su¢h a center to achleve. .Additionally, evaluat ion af what Is oo

.o .

: learned_lsknot as gseful for lmprovlng"the'sclence-center‘as evaluating-

o »
.
M J,r. -
* h

. what wlll make an exhlblt Commun i cate better ‘or what will brlng a: vnsltor
. L4 e Ce . - ‘.
back There are, ‘of course, many excellent reasons for finding out howv best ' ‘

. L ’

to lmpart knowledge to visltors. One goal maxakgato‘inform the publnc

‘about say,'the sburces oﬁ?ﬁﬁergyt Another mnght be to alert. vlsltors to

[
1,

dange?? in their environmert.. A science center might famlllarlze visitors

- wlth important scientific machinery suéh'afcomputqrs or mass spectrometers. N

' o
e’
4 Pl .

In keeping with the concept of informed decision making, evaluation: of

-

what Is learned in'a science center can effectively be linked to é"dhestfon ;

of lmportgnce to exhibit developers. Laurie Eason énd'l, for instance, com-

~

pared machines with activity booths when we looked at“the'leatnlng poten;

, ) S
~tial in. optics exhibits (Eason and'binn, in press)r In eyaluatlng the
-astronohy.exhlblt, Alan Friedman is.intcrested ln whether providing class
_-sessjons before or after e}besure to the exhlblts‘ls mos t effectlve.

Once the question is chosen; how can tedence'be gathered_to answer-lt?
The first step for the staff evaluator when flndlng-eut what mlghtdbe-learned -)
from a partlcular'exhlblt is to llst'the possibjlltles.l"QOt Just the. goals o

stated by the exhlblt developers, but other goals whlch could be ac¢ompllshed

as’ well. Usually thc best way to determlne these goals is to observe the -~ 'slif

» _ . | ‘ :

exhibit ln,luse.

- ) ' . - b .'-'",
N . ; . 7 ' ' - :

Y
' Once goals are establlshedQ..gys to assess them must be determined. qu;ﬁgﬁﬂ37

AN
S e T
major approaches are available: observation and visigor responses to written -, 7
or verbal questions. A
. . A SO
~ 1 3 N ' :‘5,1%\;} -""
. ~ » :t
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A rather than depend on avallable measures. . .

T -2 . -

~

-

Observation . ' ]

By observing ‘exhibit users one can determine how long they spend uith

\

‘the.materlafs, whether they complete the experience, what-order they carry’

W

'Ieut %he activities in, whetﬁer_they‘leavaiand'return, wHetHeruthey talk to

- s

other'visitprs,_etc. This information does not directly indicate learning

but it characterizes the conditions of-léarning. "1t can indicate that-

. certain learning could not take place if, for instance, no visitors compiete

- . < ‘

the experience.

DireXt Assessment of Users

o | ) .* 5@

_ i _ n
The most common approach to assessing learning is to ask the useps to .

v

answer questibns. This involves (1) designing evaluatian measures and (2)-
. e

data collection and experunnntal design Each of these topich will, be }

\discussed . %
- . ~ b '
, .
Y e
s

fDes gnlng Evaluation Measures, uf@ evaluation techniques that measure

eh ngﬁg:likevy to result from the program It is useless to measure readlng
" o, o

T bt if the program doesn't teach-any skill related to reading. Fre-

<

quently it is neqessary to design evaluation activities for the’ program,

‘
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-~ Evaluation activities should be in the same mode 'that is used for learn-

If the users learn from doing activéties then they should be evaluated
by doing activities. An example is the Museum exhibit evaluation study”
where we developed evalhatlon intervuews Qith questions which matched two

7

different types of exhibits (Eason and Linn, in press). We found that the
v !

questfons mos t closely related i_:foréet to the format of the subject's ex-
_ _ A

perience were answeted mor§ frequently by students who.had lcarned the mate-
s ; )

rlal in that format, . : .
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Another applicatlon of this concept is that if,stud?nts in the program
do not write things down,'then paper and pcncii evaluation -maasures involve

trahsferring learned Informatiop: to the written mode and are less ltkely to

)

Y + : .. :
be successful than tasks matched to.the learning modé (Falk, Malone, and

~
*

Linn, 1975).
It should bé noted, however, that eyvaluation measures which involve
x o . . F A ' \-'
jargon or conventions froh the e%hibltfitsélf are likely to be easier for

people familiar with the program. This sort of measure used with people

who have observed the exhibit and those who have not will not convince ex-

’ . 2 ’ N ’
~ternal observers. Nevertheless, such an approach Ls.useful to gather inform-
ation for exhibit developers who want to know whether the users understand

the jargon and conventions in the'exh[btt.:

Developing evaluation activities can be as complicated as designing the

»

exhibit. Evaluators need to follow up ideas for evaluation activities no

matter how impossible they seem, and adapt them to the realities of the

-
-

situqtion.* If'ah idea for evaluation involves building a whdle exhibit
e b \ ) ..
or asking 100 questions, the evaluator can think about it carefully, de-

cide what the essentials are and then adapt the idea to réality.‘ One ex-

’

ample Is an interview for the miseum evaluation which was time consuming.
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Instead of omitting it, we interviewed only'a small proportion of the stu-
dents (Eason and Linn, 1976). 1In another case we gave only paft'bf an inter-

view to each'child. In others studiesiwe have built complicated prototypes
of apparatus and then discovered simple substltutes'which did the same fhing.
.. e . . . /"‘—'—5 ) ‘ .
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Data Collection and Experimental Design. ‘Data collection in evaluation

&
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studies is likefy to pose problems. *lIt is seldom possible or desirable to
. o <

8 : - -

pe
i



. S '
. set. up a totally controlled experiment such as was oflgldf?ly done In agri-

+ cultural redearch., It might be rcasonpblé to grown half gour beans in the

3 -~

dark, -but museum vislitors cabnot'be asked “to spend their visit In an empty

)

room, Many techniques have bcen devised to get around this problem. For

example, we have interviewed half the visitors before’éhey viewed the ex-

hibit and half afterward. We have Interviewed visitors before they view

the.exhibit on one weekend and after they view on another. Rather than com~

A

paring visitors whq have had the experience to those who have not, we re-

commend comparing two ways of accomplishing the goal, Otherwise, those who

have rot had the experience are unfamiliar with the format of the questions
and.may require lengthy explanations of jargon or may differ in some -other /

rather non-essential way from those who have had the experience. As noted/

, . _ /
above, even when two ‘exhibit formats are compared, one may find that ques-

i
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tion format interacts with exhibit format.
We are curréntly exploring ways to\avoid_group comparisons in evalua~.

_ . tion and look instead for evidence that we can interpret on its own., One

x
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way is to look for events which have previously not occurred. For instance,
a new puzzle at the game table which never solved when first tried, but is
frequently solved after the user has solved other puzzles. As mentioned

above, we are ‘also using observational approaches.

)
’

Our bagic plan is to gather information ,from as many different sources

as possible, Ve -are combining observational data, situational data, inter-

views, and partially controlled comparisons. We, anticipate that by finding -
out in two different ways that the same thing is true, confidence in the

conclﬂsioq:wil1 be lncreésed. Additionally, confidence in a partially con-

_ trolled,comparisoﬁ ds enhanced when other iInformation supports the conglu-

)

sfon., For example, comparisons of intact groups using-a new program do not
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¢ control for group mcmbership,ff evidence from leaders, outside observers,
. )

= ) . .
and several Interviewers aP point’in the same direction, then the ton-
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- clusions are more'coﬁvincing. Levine (1975) .has called this the adversary

model. Inevitably, when this approach is taken some Inforwation is incon-

Ll

sistent with other information. This Is also of Interest. .SOmétinns at-

[N ) . 2
tempts to reconcile such inconsisterfties result-In great increases in un-

derstanding. Sometimes one is left with reporting the inconsistency and

walting for more information. For instance, the Peterson survey at LHS in-

*

dicated "that some children loved an exhibit while others found it bofing.

A ’
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More detailed analysis may indicate -that length of exposure to the exhibit,

~., L

. . S
"age, previous science courses or some other variable explain this feeling,

\ .

v

Thus, when evaluating learning. in the science and technology center,
it is useful to focus the investigation on an important question and then
. - 4 '

gather. evidence to answer the. question. An approach which generates evi-

v 14

dence from many different sources is especlal)y useful.
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Summary . ,
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This paper.hpé briefly suggested how evaluation done by on-site staff

[y

can serve science and technology centers. An informed decision making
model was proposed. Use of the model in assessing currently available ex-

Rbets, center needs, development of new exhibits, and learning.in the

center was discussed.

)

. Major questions which deserve attention in center evaluation are: (1)
Characterization of the informal learning environment; (2) Assessing areas

whens the informal learning environment has not yet had an Impact; and (3)
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“Devising methb far collcctihg evidence which does no

. . N

v

a/éepgnd upon comparisons

. - E/
~ between those who have had the expefiencé and those yﬂb have not had the ex-

" perience,
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